Membrane potential measurements during rat liver regeneration.
Membrane potential was measured in perfused rat liver and was shown to increase from -33 +/- 1.0 mV in livers from normal rats to -50 +/- 1.1 mV in livers from rats 12 hr after partial hepatectomy. The hyperpolarization of the membrane in regenerating liver was no longer evident after perfusion with 1 mM ouabain for 5 min. Ouabain had a small (4 mV) depolarizing effect on membrane potential in normal liver. The potential measured in normal and regenerating liver decreased as a function of the external potassium concentration above 5 mM; however, the potential was more electronegative in regenerating liver compared to normal liver at all values of external potassium concentration, and the differences in potential between the two kinds of cells did not decrease at higher concentrations of external potassium. Thus, a plot of membrane potential vs external potassium concentration resulted in approximately parallel curves for the two different cell types. We conclude that hyperpolarization of the liver cell membrane is an early event during rat liver regeneration and results from an electrogenic Na-K pump.